Introduction

The flow of chemicals through the ocean system has a fundamental
impact on global processes, including the Earth's energy balance. For ex-
ample, the ocean holds approximately 60 times as much dissolved carbon
dioxide species (TC02) as are present in atmospheric carbon dioxide. Per-
turbations in the flow of carbon dioxide through the ocean-atmosphere sys-
tem are closely linked to climate change during glacial periods (Lorius et
al., 1990). Human perturbation of the carbon cycle, which has resulted in a
30% increase in atmospheric carbon dioxide since 1850, has the potential to
produce even greater climate changes than were experienced over the last
glacial cycle (Ramanathan, 1988).

Chemical distributions in the ocean are also strongly influenced by
human activities on local scales, particularly in the coastal ocean. Nutrient
enrichment in the New York Bight and Chesapeake Bay has led to anoxia in
the water column and significant impacts on marine resources (Officer et
al., 1984; Falkowski et al., 1980). New measurement technologies will be
required to achieve an adequate understanding of the cycling of carbon and
other biologically important chemicals in the coastal ocean. Coastal areas
present special difficulties in understanding because of the complexity of
coastal processes and their greater variability in both space and time.

In many cases, the impact of human disturbances cannot be predicted
because a fundamental understanding of natural chemical cycles is lacking,
due to insufficient information on the distributions of chemical components
in the ocean. For example, we do not yet understand in adequate detail
what processes control primary production (photosynthetic production of